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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 
(1) 

A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 

37 CFR 1.1 14. Applicant's submission filed on November 24, 2006 has been entered. 

Claim Rejections - 35 USC §103 
(2) 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

(3) 

Claims 1, 7-12 and 34-36 are rejected under 35 U.S.C. 103(a) as obvious over Komanduri 
4,797,138. 

Komanduri discloses a method of making a cutting tool comprising: providing crystals of 
diamond (ultra hard material which is not fiiUy densified); providing a cemented carbide 
substrate of desired density of porosity of less than 15% by volume (encompassing substrate 
which has density less 100% of fiiU density); providing the substrate with at least one partition 
which divides the support surface of the substrate into at least two discrete support areas (non- 
uniform face); filling the support areas with a layer of the crystals of diamond (ultra hard 
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material); and heating under high pressure and high temperature of 1300-1 600°C and at least 50 
kilobars to a temperature above the melting point of the cementing agent of the cemented carbide 
to bond the crystal together and to the substrate to produce a composite (sintering); and slicing 
through the partition to form cutting tools (col. 2-4). 

By providing a cemented carbide substrate of desired density to a porosity of up to 15% 
and thus a substrate having a density less than 100% of fiill density, such as overlapping the 
ranges of 70-90%, 40-90% or 75-99% of full density as claimed in Claims 7-10 or overiapping 
the range of 1-30% porosity as claimed in Claim 1 1, a substrate is obviously provided having a 
density selected which provides a desired level of constraint to the shrinkage of the ultra hard 
material during sintering as claimed, which minimizes the constraint provided to the shrinkage as 
claimed in Claim 34 and which minimizes shrinkage difference as claimed in Claim 35. As 
disclosed by Applicant, a reduction in the shrinkage constraint (the desired level) of the ultra 
hard material layer during sintering is by providing a substrate of density in the range of 40-99% 
of full density or of 1-30% porosity. Komanduri discloses providing a substrate with up to 15% 
porosity, thus providing a range of substrates which encompasses substrates having density 
which will obviously reduce shrinkage constraint of ultra hard material during the sintering 
process and thus provide the desired level of constraint. 

(4) 

Claims 1, 7 and 34-36 are rejected under 35 U.S.C. 103(a) as obvious over Boyce 
6,845,828. 

Boyce disclose a method of making a cutting insert comprising: providing diamonds 
mixed with tungsten carbide (ultra hard material which is not fully densified); providing a green 
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insert comprising pellets of tungsten carbide pre-sintered at low temperature sufficient to permit 
handling, or optionally a fully sintered insert; coating a layer of the diamonds mixed with 
tungsten carbide on the cutting surface of the insert; and subjecting the insert to high pressure 
and high temperature to produce a fully densified insert having a well-bonded diamond- 
containing surface layer (col. 3-4). 

By providing a green insert instead of a fully sintered insert and thus a substrate having a density 
less than 100% of full density as claimed, a substrate is obviously provided having a density 
selected which provides a desired level of constraint to the shrinkage of the ultra hard material 
during sintering as claimed, which minimizes the constraint provided to the shrinkage as claimed 
in Claim 34 and which minimizes shrinkage difference as claimed in Claim 35. As disclosed by 
Applicant, a reduction in the shrinkage constraint (the desired level) of the ultra hard material 
layer during sintering is by providing a substrate of density in the range of 40-99% of full 
density or of 1-30% porosity. Boyce discloses providing a green insert which is only presintered 
to permit handling but not fully sintered as well as providing a fully sintered insert, thus 
providing a range of substrates which encompasses substrates having density which will 
obviously reduce shrinkage constraint of ultra hard material during the sintering process and thus 
provide the desired level of constraint. 

(5) 

Claims 1-3, 6-12, 25-33 and 37-39 are rejected under 35 U.S.C. 103(a) as obvious over 
Eyre etal, 6,193,001. 

Eyre et al. disclose a method of making a cutter comprising: providing an embossed sheet 
of ultra hard material such as diamond and binder (ultra hard material which is not fully 
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densified); providing a substrate comprising an embossed sheet of tungsten carbide particles and 
binder and a presintered tungsten carbide substrate body (thus a substrate having a non-uniform 
face on the substrate material); placing the sheet of ultra hard material on the embossed face of 
the substrate; and sintering under high pressure and high temperature to bond the substrate 
material sheet and the ultra hard material to bond completely to each other and to the substrate 
body (col. 3-4). 

By providing a substrate comprising an embossed sheet of tungsten carbide particles and 
binder and a presintered tungsten carbide substrate body, and thus a substrate of first portion 
having first density less than 100% and second portion of different second density or fully dense, 
a substrate is obviously provided having a first portion of density selected which provides a 
desired level of constraint to the shrinkage of the ultra hard material during sintering as claimed, 
which controls residual stresses as claimed in Claim 33, which minimizes the constraint provided 
to the shrinkage as claimed in Claim 37 and which minimizes shrinkage difference as claimed in 
Claim 38. As disclosed by Applicant, a reduction in the shrinkage constraint (the desired level) 
of the ultra hard material layer during sintering is by providing a substrate of at least a portion 
which has a density in the range of 40-99% of full density or of 1-30% porosity. Eyre et ah 
discloses providing a substrate having a sheet of carbide particles and binder, which substrate 
encompasses substrates having a portion with density which will obviously reduce shrinkage 
constraint of ultra hard material during the sintering process and thus provide the desired level of 
constraint. 



Application/Control Number: 10/665,304 Page 6 

Art Unit: 1734 

(6) 

Claims 1-3, 6, 8-1 1, 25-31, 32, 33, 37 and 38 are rejected under 35 U.S.C. 103(a) as 
obvious over JP 53-134804. 

JP 53-134804 discloses a method of making a cutting tool comprising: providing a 
pressed material of boron nitride and ceramic material (ultra hard material which is not fully 
densified); providing a substrate comprising a press-molded layer, half-sintered or sintered layer 
of ultra-hard alloy placed on at least one side of a parent body of ultra-hard alloy; placing the 
pressed material on the press-molded layer, half-sintered or sintered layer of ultra-hard alloy; and 
hot-press sintering under high pressure and high temperature (Abstract, Figure 2). 

By providing a substrate comprising a press-molded or half-sintered layer of ultra-hard 
alloy and parent body of ultra-hard alloy, and thus a substrate of first portion having first density 
less than 100% and second portion of different second density or fully dense, a substrate is 
obviously provided having a first portion of density selected which provides a desired level of 
constraint to the shrinkage of the ultra hard material during sintering as claimed, which controls 
residual stresses as claimed in Claim 33, which minimizes the constraint provided to the 
shrinkage as claimed in Claim 37 and which minimizes shrinkage difference as claimed in 
Claim 38. As disclosed by Applicant, a reduction in the shrinkage constraint (the desired level) 
of the ultra hard material layer during sintering is by providing a substrate of at least a portion 
which has a density in the range of 40-99% of full density or of 1-30% porosity. JP 53-134804 
discloses providing a substrate having a press-molded, half-sintered or sintered layer, which 
range of substrates encompasses substrates having a portion with density which will obviously 
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reduce shrinkage constraint of ultra hard material during the sintering process and thus provide 
the desired level of constraint. 

(7) 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 53-134804 as 
applied to claim 1, and further in view of Araki et al. 4,437,800. 

JP 53-134804 disclose providing the substrate as a press-molded or half-sintered alloy 
layer on at least one side of the parent body of the alloy (tungsten carbide-cobah alloy). 

Araki et al. teach that a cutting tool can consist of a boron nitride layer surrounding a 
center portion of tungsten carbide-cobah alloy at the side surface of side surface and upper and 
lower surfaces. 

It would have been obvious to one of ordinary skill in the art to have provided the press- 
molded or half-sintered tungsten carbide-cobalt alloy on the side surface as well as the upper and 
lower surfaces of the parent body for bonding to the pressed material of boron nitride, as Araki et 
al. teach that a cutting tool can have the boron nitride layer surrounding the tungsten carbide- 
cobalt alloy body on its side surface and upper and lower surfaces to form a cutting tool. By 
providing the press-molded or half-sintered alloy layer on all surfaces of the parent body, the 
substrate comprises an outer portion of density less than 100% surrounding an inner portion that 
is fully densified, as claimed. 
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Conclusion 
(8) 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

The references teach using a green or partially sintered substrate for sintering with an 
ultra hard material for making cutting tools. 

(9) 

Any inquiry concerning this communication or earUer communications from the 
examiner should be directed to Melvin Curtis Mayes whose telephone number is 571-272-1234. 
The examiner can normally be reached on Mon-Fri 7:30 AM - 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chris Fiorilla can be reached on 571-272-1 187. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
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like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Art Unit 1734 
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